ATM deficiency and oxidative stress: a new dimension of defective response to DNA damage.
ATM is one of the sentries at the gate of genome stability. This multifunctional protein kinase orchestrates the intricate array of cellular responses to DNA double-strand breaks. Absence or inactivation of ATM leads to the pleiotropic genetic disorder ataxia-telangiectasia (A-T), whose hallmarks are neuronal degeneration, immunodeficiency, genomic instability, premature aging and cancer predisposition. Several features of the complex clinical and cellular phenotype of A-T are reminiscent of other syndromes involving neurodegeneration, premature aging or genomic instability. A common denominator of many of these conditions is the perturbation of the cellular balance of reactive oxygen species, which leads to constant oxidative stress. Of these disorders, ATM deficiency is one of the most extensively studied with regard to the genome instability-oxidative stress connection. This connection may provide new insights into the phenotypes associated with genetic deficiencies of DNA damage responses, and point to new strategies to alleviate some of their clinical symptoms.